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[!t*3Si] (a) *m#m&-k\zmm*^ttmiv 
*mm&&m-tzTM* (b) mmm 1 (Dimmum 

x h y^b LT, W1B¥»#:*«fc*t Ltiyfy^ 

m%i<Dimmiimm~rz\B\n&M&~fZ3m, ( e ) 

J£ffi^6>*W't5f5l©il6i&IK^*-t-5XS«:#U 

uMa^stttf* (omm^mm ? n n ©as* 
wmm&&f$.-tZTM* (b) Hfrta^ i »$6&MJiic® 

2©f6Sg^JfM-r5X|g, (c) HfrfB^2»|6&)jIJi 

^^^^^HSr^^t-sxs, (a) mm^x^y?- 

7-hys<b Lt, ffIfaS2 0$fe&lf(^LT^3'f L >'^ 

*aa«rit-rrtt±"3, Mas? 2 co^gm^ jse^e, 
iutan 1 o*68«^siw-r 6mn^m-r 

(e) WIBMIfP^ft, 7no*-^>-^x*5j;tK^ffi 

TO»l£ffi^6*ttl1-5B 1 £»*-f 5X@£ 

# U HuffE^ftttf* 4 0 0 s c c mSX± b L 

[»*«3] (a) ¥##£S-hK£*£-£t?f&l© 

mmmm-t&TM. (b) tfrta^ 1 »«»jix!c^ 

2©|6&SI?r^-r5Xe, (c) ffrlB^ 2 »|6&SI_h 
^^Sr^tf^3 0«58k|gSr^-r5xe, (d) ffjfB 

9, «rlE^3©ifii&J|gSr^^-=y^1-5Xm, (e) 

msm 3 <Dmmm%m 5 «t 5 icMfa^f+ssxtcfM 
(Dmmm^m-r 5 xg, ( f ) tufai? 4 cD^&nxir 

7i^?tu mmm 1 »ft&Ji*5j;tK^3 

m 4 ©ife&^t N mmm 1 ©assus*? «t xm 3 
^arw-rsM^sr^fi&rsxs, ( g ) w&mw&ft. 

H&*fc*5^T, mm*m#mmicm^r^y^^y 



1 »«ai*3J;tFif§3 ©«iJf £»*-f 5X@£^U 
itute (d) do itF (g) xe(-&tf5^ffitt#'^»Sft* 
?THfifa7nn*-*>^^(Z)BfE*W2 Ofaittt- 

[It*ll5] 2, 3*fc«:4fafJ©¥¥# 

[!t*Il6] (a) ^frSSXicSS^ii-JR 1 CO 

te&ai^M-rsxii, (b) ffjfami»^&ifJ:ic^ 

HfrfB^ffitt^^ ©SS£rifjf3:7 n a ©£ft* 

co 2 oim±.b Ltc^b^wmb-r^^mitmm^mm 

[W*II7] (a) ¥W#*ffi±fc£sft«r^if# 1 CO 

i&&n?rJFM-r5xe, (b) tfjiam 1 colfe&lf X(--r 

^^r>-^ji^ffMbfc«, ^co-r^^r^^JiSr-r^^ t 

^s/f-v^a^K-Tr tic J; 9, ttrEB 1 cofeSfll^ 
Bfrfa^Stt^'^»»lES5r4 0 0 s c c mWtLftri 
[it*if8] ft*iIl~7©V^TIx^l*iaB«co^ 

[0 0 0 1 ] 

v^rS^«r^tp|6igtl|gSr K7^^s/^^^-f5ft«l-ii 
[0 0 0 2] 

(-*3it5^»^^t?l6«co K^i.7fy»fS, 
[0003] ^#S«®^*affico^X^j»#;^ 
HcoMftdoi^Jift^iife^^rv^s,, #M 

lanaji^^^igg^^coif ^jgco^ia^sHco 1 
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[0004] ffiUffifiroffiMt-nLTfi, mmum-m 

mi£±lim&&) fcfflVVfc^'VS'^ (Damascen 

e ) &(Dmmi>mtbhfr J x^z> 0 z<Dy-?is^m\*. b 

MP ; Chemical Mechanical Polishing ) 

m^mmim^mm-r^mxh^. z<D%m\zi.ti 
[0005] t.tz, ^co^yymcom^xh^^r 

/^vi/yffi (Dual-Damascene) (4, $6&M(-ffiH?fM 

* c m p mm t i o r &*-t- s-t T?±ta«*3 ± 
OTirt <D^\cmwm &&-r - 1 ± •? , ib«mm ©» 

1-5*«fe-e*>5o iro^ifefciixff, ffi&EilSSs.t'tf:/ 

[oooe] 6t\ ^iSM^sifeWLfcx aT/v^ 
mmziit?m»m oar, ^bjet%v^5) 

^IftStSiet Lt> #i|xJ47£»2oc0XfS^,fo3„ 
Jgl to K5-f y^Xgfl, JLSr^-t-SBSl-^s' 
°f-y?-^x? k LT«ffl^5Ml»/^-~>-^X?S 
"C3?5„ rcoxg(cdoV^r[4 N m^v?^. 

ft 5 0 !2©K5^x ? f^ig|i, ?L 
KiJEg|5^6)«tW-t5S{l2^Bfe*XSTf&5, if-Ws 

mmicx^xm^-r^^m^h^o 
[0007] x^T/v^Vv-^i-o^rti. #J 

XJ4*# PS¥ 9-306988 ^ffi (f§ 1 XB.) ^#H§ 



¥1 0-2 0 9 2 7 ®2S:Sfc) tfSfc5 0 :® 

S§l3«iUi, m©«ra*68«fc*©J:©Sg2©*IW 

b j/^fflcoffi&Jf &^y^?x F^tL 

t, ^eco*&&jico?LffMfflc>iBp§i5^^*m-rs^i» 

[0 0 0 8] 

[SSBH##SfcL.J:5i:'t3aSJ«] fciSflS, XfSLfc^ 
ElTroKffitfSfc 5 r b ?r**SJ#ttJLtti Lfc 0 

[0009] -r&fc>*^ xiam co k^^^^x 

Hcojfflffi % If -/^ t JfM ^^SS*, ^co?Lcoj£ffi 

[0 0 10] XfB^2COK7^^y^V^X@iC 

asm, A<Dmm^»&mmuftmi(DWML-%mc 
mttmim/uXL-£?mm&hz>o rnciD, w^tf 

[0011] *|S95cog^(4, ^*£itfr»&JgfcJF^ 
$^5IHffP©BfB^©^^«fa *IrI±$ *S - h <dx 
1 6 S#f ?r#tt-r 5 n t lr h 6 „ 

[0 0 12] *5!i!coS6ti», S*^^ii-»»JI 
co-^^ Ka: y f" SrWiftll * fc ttPyjit-T 5 r t co X 1 5 |£#r 

[0 0 13] *3SW©WIB*e>WC'?:©ffi©se«Ji:i»f* 

^BJ^cofE^doiWWEIffi^bPJ! b^M- 

[0 0 14] 

[aSHS:#ft-r5fcft©#®] *«tS3V^H^$^5 

HKCOb$o'0XhZ> o 
[0 0 15] -T^t>h, S»5r^tJ>IS&IS(- 
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mmu^^^xyy^^yf-y^mm-r^m^, m 

[0 0 16] #3&BHH\ S*^ti>*fe&M^*fL 

S&tf;*©Si£fi£4 0 0 s c cmaittSt)©-!?* 
5o 

[0 0 17] 

[0 0 18] 1 . fl^HWW (CMP : Chemical Mec 
hanical Polishing ) t f±, -«^»W«ffi^lB*fW(- 

^SSl£©?g5ffifctg;^ft£*5CML (Chemical Mec 
hanical Lapping ) ^k^tf tt5, 
[0 0 19] 2. fV^ffifcf*, 

[0 0 2 0] 3. ffl&Baiift v-v^/w^Vv-v (Si 
ngle Damascene) •^ra7^^'7'»' (Dual Damascen 
e) #<Dj;5tl6»MW#^^^LT, JErr^Slg 

5„ 

[0 0 2 1] 4. ^fWiaHiSg?^ 

[0 0 2 2] 5. *-«^P^-iJ->'tt-«:(Cv'ndrf-^ 
[0 0 2 3] 6 . OG (Spin On Glass ) fi, — 



S„ *«^n^^^jfRg|6ftMW»t(iCVD (Chem 
ical Vapor Deposition) (:ft5t©^fc5„ 

[0024] 7. >-y = h5-f k, mimmt^ 

5 ££f±, S i 3 N 4 <D%.X*?£< Vy nyclfflfl 

[0 0 2 5] 8. h y/^f 9 t tf3, 

lC*|-i-53:y^>'^S^Jt^4«±«3t>OSrm5 (A© 
B (C*f1"5 5, ^^SJRjfcaS Xttt, A<Dx.y 

V & X "C\ B (Dai y 5=- h tfS 1 X h 3 - t £ 

W5) o fc:fe\ ^yf-yy* Yy^miax m^^Yy 

[0 0 2 6] 9. -^dr^'Sil, -jKC^HI: 
[0 0 2 7] 10. (iMK^y^) ttt, 

[0 0 2 8] 11. */v-*-/vit4, S&SiaSUifS 

^*^wi-SM-r 5 fc * i-ia«ui mcDimm i^mi $ n 

fc?L-t?&S 0 *TOB«^i-:*3^Tf4ia»i t 

ut<D m<DmmmK mi $ nit. =< >■ ? ? v * h ^ts 
[0029] Kir<nmm<DjfmKm^x}im'S.± : t(D^ 

[0030] siTom&oi&fflc&^r. mm<D 
(f@m. mm, ms*$&istt) ic^R-tzm 

[0 0 3 1 ] ^T®*JfeOJf^td3^T, JErO 

m&mz, «f L otli/iv^ i lit 5 4 1 

[0032] mmte, skTow&oi&mKis^x, mm 

L tz i tFMS W t HJ ^ t 5 "C4 V ^ t # tL b 
[0 0 3 3] £fc, *j»^*3v^r^f**aEifgSEt 
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W *5^ft^t9»£;h,fcS£-£l&3\ TFT (Tin- 
Film-Transistor ) joitJ^STN (Super-Twisted-Nema 

tic ) m^(D£oteX7xm<Dm(DmBMmn-ftb 
[0034] kit, ^mmommmm^mm^-m^'' 

H(C*5^T!4, p=f-^^/um.<DMl SFET (Metal In 
sulator Semiconductor Field Effect Transistor ) £r 
pMISiBg-U nft^fOMISFETlrnMI 

s tm-to 

[0035] (mm<T>m& i ) *1\ * jufi©^iii4:ift 

mc-D^xmm-r^, nit *©3&BH#;iaft&fl?©fa 
ffM^3i©^©¥«#S«»ll»ffi0£^LT^ 

[0 0 3 6] El 1 fc^f JiPf§«l;!f 50a-50dil 

mm&m 5 o a ~5 o do[i^jfM$ttfc*6&ji5 1 a 

~5 1 cli, x ? fy^ h y/^fg^itKiEicDtetfcW 

mu * ni$s±aif6 ^-tzmxhv, Mx. irn^y y a 
^jga^fcSo SMiiftaigs o but*, »&ji5 1 a ^ 

JESP^bSIWi-a i 5&KS^ffl»?#5 2 ft 
T*5 <0 , ^r»rt^^ttSiAia^f^^<Z)^#:JI 5 3 flSffi 
tf^tl/tV^ ^LT, IMJgii5 0c, 50d* 
itF|fe«5 lb, 51 ctB, &nfrbm&,SMtMf& 

m<Dmwm 5 3 © ±m(o~mmta <£ 5 &?l 5 4 

^?L£ftT^5 0 ^cD?L5 4fi, MH$6&IS5 0 d, 
5 0 c&i U^feliJIS 5 1 etc, m»m5 1 bSr^y^ 

^h*^t lt, &m^m»m5 1 bwiiK^gtn 

I6&JI5 1 b£r, ix.|iCHF 3 /0 2 /Arif^^f 

!4, ?L5 4»JS^cDft|iM5 1 b8B#as?L5 4C0Efefr 

[0 0 3 7] rroiM K^ y ^©$8££H£ 
©rta^&kftSo ?L5 4CDS»^SII5 1 b £015, 

B2 (a) iZ7jk~r£o^ CF^(Dmm^)5 5 t 
LT7L5 4©rtffiffit±S^LTV^t#X.^tl, ?L5 4 



5, 0 2 (b) m^-t-J:5t, ?L5 4©rtfl!lffiB:£#l8 
i-IE^^mLTV^5 0 ?L5 4[*licAltLT^ 

fc^^ti, ?L5 4^-eOLit^iKf P,^, ?L5 4»isS5 

[0 0 3 8] r©J;5ftf--f K^y^coRaH^, ?L5 4 
©r^^ bJt^itS<*5JiifSI*t*5o 02 (a) 

<fc5fi£, ?L5 4<Z5JS8Pt*5»j-5CF^«3l»M«b5 5 
<DWg&&'£it LCF ^(DimUm 5 5 0>JKfftfS# < * 5 

a^-c&So 02 (b) xmwL.±mmi^^x 

\X ?L5 4©T^^<^ hJt^HK &5(Sif\ -f-ft;b*>, 
?L5 4^ai<!fe5jaif, ?L5 4rtt7Jt$n5-f^->'© 

K^s/^*©T^^^ hJtft#l4£r^LT^5 0 ^y 
f-^rmm.h ITS, MBWWIRIE (Reacti 
ve Ion Etching) Tfa»^#^0 1 , 2t? 

^Lfcffe&Sf 5 1 b^8 0%g^-Ax-7fy^i4 

#l&if5 0mTorr@g, KJlfe (RF) ^!7-^, _k$|5 
«*/TiS««= 1 0 0 0/2 0 OWgf, x-yl-s? 
■tfXt LTit, ^!lx.ifCHF 3 /0 2 =2 0/2 0 s c 

[0 0 3 9] fa<Dmi%mt8MKi$^Xft., ft 
»i 5*B9«fe&5o i4lt arf§»SM5 o e_hic±i 

a$^fc»&8l5 1 d47*F^7 h|g 5 6*aiy^ 

5„ S^&8I5 0 e !4, M^if^ft^y 3>-|f*fctt 
#«SOGJRiS^*!5, 1 dtt, *^?L^^I* 

r«fg-r s Jg-e *» 5 , « x. tf^k v y = y * s . 

I6&SI5 1 dtcii, 7*hlsVxhm5 6&^y3->ir 

-r^ft Lxmn£ti±maM5 7tfj&i££tix^z><, 

^<DBBB5 1 d^aiy^V^ftii, 7^- h L-^X h 
H®Bt4^#*1-5£A^i4±IB»SIf 5 1 bw^s/^i/ 
^Wft^DT&So bd^L, :©|^ PP$|55 7© 

Milft»lg5 0 e ^^y f-^^m^-T?) t, SR5teSJl5 
0 e ^JfM$^5PflPSP®Wffi(-fe*^^-r «t 5 l-IHI 

[0 0 4 0] r olr-^©f 4g8 J: Lticftror 

^^iLT, ^r^b*m-rSI6&SS5 1 A^^y=f-^ 
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}4, B5(^ti OK. CF|Oiift5 5tLtlP 

* © C F % <DVmm 5 5 £ tlfc«*T^ y ^ ^ if 

tfiifTU S i F 4 fci^CN^OStSM^^^ 
H5„ S i F 4 fcitfCNtt, ^•ffttflBBM^V 

i-s©K*tu mmxu^y^-y^ms.^^n?><DX\ 

BBPSP5 7©fflffifcAS^-^tfSJ&££ft5i:#;tk;ft 
[0 0 4 1] ^^fc^Ttt, _hf22o©il 

[oo42] ei 6 (4, ^mm<DW, i (D%m^M%m^tz. 

5BT^5„ JeM*&gJ£l c~l f ft, ^x.ti^v-y 
1 c ~ 1 f ©ffii-JfM^tifc^&lf 2 b~2dll $|x. 

if^ftv-y 3>-Jg^e>!fe5„ MfS»«if l dtrii, 

if 2 b ^jfigs^fcRw-rai 5 *ia»Mffi»«3 a m 

5o SMffiSJIl e, 1 f *3J:«fe'«2 c, 

&?L5*5j;W]f 3 bim&ZtiX^Z. ?L5t4, fiffljttf 
¥BRJf^(-JfM$lxT*3f9, 3f3 b©j£g W^SaH4 

«3b©JM£tt*^^i£tt&yt-r5. ?L5 

5r^i-?fM-r 5 tfri- , ?l 5 ©isgis \m £ tvr ^ s f&& 

Sf2c£r, ^X.ifCHF 3 /0 2 /Ar^SrfflV^fcl 
©SHfS2B«r3SM1-5t, ^©A r ^©sfEJ^ffixtW 
M40 0 sc cm£(±tt5 0 Ar^Ol 

33, A r #;^i©_kRgtt, feaSrtcDff^^FJfSiair 
flS»-t-5aE*t$ixT*i!9, 09*.tf 8 0 0 s c cmgg 

[0 0 4 3] ^-y^y ^yT 'y^ hiyfy^i 

X /-? y ? y y ff ©f Ij-a- %tm&) {C^ibZ^biCX 

5„ ei 7 (a) i±, ^mm^<Dmm'^xh^x, ^© 
miti^j^^m^^-y^y^^m^AT^^mMt 

^y K^^/f-»t»P#^brv^5 0 A r 



T*fi, A r ^Ii«s, Mi«4 0 0 s c c mC45 t 

?Lrtfcffl£S*&tr#^K::^Tf**©«©ja« 
£»|J • B5±i-5^y T^#:SI©?LftT-©»t4£fti: 

tflSBTfliftSo ,te*3 % 0 7 (b) , (c) \Z.7sk-tZ.O 

a r # * jfaasjf a. 5 « if ^ y ^ v- y 33 i t;t<t 

So 

[0 0 4 4] Sfc, E8il, *|SM0^2 0g#SaSr 

Sft >- V = ^SI^ 6, * 5 i y ^ ^ ^ Sr^-T 5 ft 
ffi&t&W-tSEI-eabSo 4fc, El 9 (4, tb«®fcfe. El 
8 t ^ DffiFJf £±iB#3&ffi#G&waffi 1- ± o T^fig bfc 

M^v 5 ^ hWi7 Z^-y^-y?^?.? hVX, ^t>^U 
Wi-5«Millg2Sr, Mx.(iCHF 3 /o 2 /Ar^& 

(c^Bj©s#fs?i^affli-5 1 , ^ © a r u^toWk 

^tl*fK)(c^ii:1-5fc©-Cfe5 0 fcfcU 
\X i^tioT7^ WiPT^ 7 ©Htt^#Jf,*t"5 
j^SiiS&So Jl#*t-}^ ±SEt^«C Ar^Ol 
M4 00 SC cmK-htrSo Ar^Ol 

iSrCF»ro^©iSi0 2 Of^Ji^p-rSo fcSv^ 
(±, Ar^^©*i?r9 0%J^_ht Lfct>©-efo5„ 
[0 0 4 5] llxt£!)> ffi*J"WtCF^©^JfD*^ 

^ntiao cF^©±ta^*?r«b-rr t^r- 

t, CNffflJ; 5*SJS*^©«li#»^«^*5 

*f©astiij;tj, i6&if 2t^$nfcWPHP8©7 i - 

«r [R]_k $ * 5 r t m X t fc 0 09 x. ff @ 8 1^1" £ 5 
«r B ! 1l&&Kl±©ffi&If 2fc?f^$tifcWP^8© 
ffiffi©x-/^ (SKIfeSMl d©_hffifcfflP^8©«iJ 

Bt©^-f-^S) ^8 3° e^t-et, m9\c7jk~fffia 

U5 7 <D7—'<fl mWim.Wk5 0 e©_hffii:fflPSI5 5 
7©fljffit©*-t-^g) ^7 6° @ST-fcofc©{C*fL 
ifJ^ttSrlRli^-e-Srt^-etfc. Ell 

0 (a) S4, *|SHJ!#©^»S*-t?feoT, ^©^ftv- 

y ^ym(D^y^y?^(D^<DAr$*m.m:bT-;< 
^t©Sff5r^LTV^ 0 Ar^^cftft^Jtx.StSif^ 
-/^tit^LTV^Sr t^^5„ -T^t)^, ARif 
^ «E*dSii X. 5 (S Em P 35 8 ©«ffi t 
t©j£-f^iai8SSKtifi<J< ^ t^^So -©± 5t- 
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Tfcmmomt&miz&^xtt, mans (D^rmmst&fa 

f5:i:«tiS5„ 010 (b) , (c) 
[0 0 4 6] ilBwflWfcisv-CB:, «^# A r© 

<a-*^jE»rffiT?S)5, mfi^y?A (He) , 

(Kr) , dM?y>- (Xe) (N 
e) £ffflV^i tfc-et5„ CFl^^CHF 

il^<a^^MnItg^fc l 9, MiffCF 4 , CH 

2 F 2 , CH 3 F*fctlC 4 F 8 co5*>^^< itlt 

[0 0 4 7] 2fct, Jifa^^^&Mw^i/^y^ 
&atrffl^fc¥fT¥M»««R i ESg (*|:r i e 

get>b^5) ?riaiit*-fo i®RiESg9it, 

fc#fa1-5«fc5Kim£*Wt±gBaffi9 dt, r^tr® 

M6tll-g^^iX/tm2cDffijl?gSffi9 e ^j,^^' 

v^yf^^r >y< 9 a rt©£E^j*-S^ofcft©pa 

S) lOii, T§I5SS9 b _hiciBS*^TV^ 0 
-hfa#ffla^f^il, *'^jSA^9 f £rffi CT_kg|5«1 9 

«9 d i©^l;^7^«^}i5 0 IS 

C4oT^5 0 fcfcU lyfy^BiLtti, _hfB 
W¥««StlR I Egfi^gS *i 5 

^^-SJfg^fe^, M^lff I CP (Inductively Coup 
led Plasma) i-^ECR (Electron Cyclotron Resonan 

ce ) Sro^y^^^SS^fflv^dtt-etSo 
[o o 4 8] Hi 2(1, icplroxyfy^gf li 
^Ltv^o lyfy^iti lfi, ^y^^^^-Y 

w^i iai, ^(D^mcmm^ntcrunmi i b 

m^«^«jtgSK$nfc^icDig;jgS£«j|gi 1 c 



ICPa-f/Hldh r|x{cmm^Cg^$|x/c®2 
©ftJl&miCl lei, xyfy^ffy^l 1 a rti^ 
tf^fcajArS^WAJBl 1 f t, x-vf-WfW 
/n 1 aftfflE^^-SllffiofcfeCig^tttLT 
V^5„ ^NM*?^ (^«#:*a0KS«) lOit T 
a»Il 1 b±fc(B*£*iT^5„ ^yf-^yUxn.. 
s.yf-l/i?f-^>s<\ 1 aOi^Pj^y^V^^V 
/n 1 aft£«^W 0 ^2<Z)^J1?S« 
Ille/)>f,ICP3^/Hl dtKJSSEW^J^TOP^ 
HZ>?-b\C£>0, xy^y^Wtl 1 a ft^yX 
•v^^^^So Il»SI8tSl left, ^ , 

TaSfMl 1 b(«t5tft©ilt-fc5 t 
[0 0 4 9] init Mitfffiryrtlu 

HF-ECRl©x 7 fy^tl2^Ltl^„ ai 
^fy^ttl 2i4, ^2/^^^-W^l 2at^ 

©rtSB(^*$HfcT§i5Sffii 2b>, ^mcmumc 
mmtstitcmivfKmmmMi 2 c t, ^ywr^v 

2 a ©_hg|5i^B$^fc¥^cOTy 7^-7-1 2 d 
rtb^m^te(-SM^tlfc^2»ftJl?ftaiSl 2 e 
*3it)«UHF«j!Sl 2 ft, 1S51 2gt, a^^V 

^'ffy/^l 2artt^^At5^A^i 1 31 
y^y^^y^i 2 art©BE#£-£fcffcofc*©s|s 
^££WL-T^5„ :«7y7t 1 2 da>b#ctt£*i 
5, M^lH'4 5 OMHzOTHFtilWl 2 g i: iC 
ioTI^£^5Bti§fcJ;9ECRty%££-a\ x.y?- 

y^^Sr7*7XMbts. ryfti 2 dcoSffiic 

tf* *A*5 i tW£tt»ffl«ro fc * , 09 *. ti v- Jay 
f^e^s-yt^^y- h 1 2 h^E^^rv^c 
ryrti 2 d fcr±, Miifi 3. 5 6mh zoissJliR 

*^5rSU^M-r5^ tT, *y\V—y°v— H2h|; 
Alt-rSW^-y^/v^-SrWW-Cf 5. TMS12 
b (it, #iJxJ4*8 0 0 kHz TX IrMt 

S^iri-J;^, O-WAlt^^/y^-Sr 
ftjiJ#P^5±yf-&oT^5 0 *fc, 7yrtl2di 
T$IS«Sl 2 b t^MdSEiffW^T-fcy, ^yXVtp 

[0 0 5 0] VtK, *3SWwSWSffll«rfflv^rS!3g$ti 
rt^*^e»-M^EIl 4(c*-T 0 0i4fi, #SSIJI3 

<£>gff,i.ffl&\ M^liSCMI S (Complementary MIS ) 
(iNf#*«0ii8S» 1 0 s©S^Bfffi 

otlt n^x/H SNfciffp^x/HSP^J 
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3^) 1 4 affile SixT^S. r©#itSl4i±, 

frssi o s (D^m^hm^^mmhtitmm-. m 

[0 0 5 1] ^.(D^mU 1 4 (Cffl4tifcffittlB*^i4, 
pMI SQp*5il>*nM I SQn«^TV^„ p 
MI SQp*5iI?nMI SQn©^— hiiil 5 ii, 

fc#LT£fls^«rife1-;:i: ^-h«iill5 

V\ rtlt-J:?!, pMI SQpjoitfnMI SQnilJJ 

vzfty v^v rm^mmxz %<dx\ wmtniz*. 

*T-Wtt4r[B]-h§*5- t^-e§§ o pMISQ 
p&itfnMI SQn©y-bSSl 6 ti, 0tJx.ffffiffi 
irLJKy >-y 3^ Jit, Mx.gnA/uh->yf^ K*fci± 

-nsi6 (4, y v y a ^©wht? 

JfMLTfc&^U ^^(iteffi^y >-y a^|g±trS 

y ^^Hssst lt^^v\ ^-hittt, m*-t£o. i 

4 /x mSft-e&S. i©^- hSffi 1 6 ©ffiljffitf*. 0| 

K?*-/w 7a^jt£*vr^.5„ pmisqp 

il, WfctffcPStf^^ft-C^So £©¥»#«* 1 

yx?>*s y im k^© i54->5f^KJli8b asj§? 

fS^ttrv^ 0 Sfc, nMISQnOy^, KW>- 
5 1 9atB, ^X.(4*y >*fc 

y f--r K^cij ^v-y im KSieb #«£^t^ 



5„ y- hmtn 3©v-y-y-^ ksssj;^^ 

«18a, 1 9 aJiWv-yiM Kg 1 8 b, 19b 

[oo52] r <D^m#mm 1 o s ©^bji 1 
4 ©_hffiji?r^to til, mmmmmi atimmtstix 

itbti?), pMISQpfei&'nMISQntt 

Sfc*V0^5„ ^©JiP^f&Sflf 1 a©_kfflfiCMP (Ch 
emical Mechanical Polish) iot^tft^Jxt 

v^5o sr B ii6&aii a©_hB(ci4, siiJiiaiu l i^ 
^$^r^5 0 mJMEi»4 l is, nt-tif^y* 
Hr H 1l6liSIl a t^?L$^fc¥SB§H^ 
tt©3^^f 2 0 ft©>S#:g| 2 1 DT_hfH 
pMI SQp^/tilnMI SQnW^fMIi&l 8 a, 
1 9 a ttI6!)«iat^5„ 1», 

9 9 b*-;v2 0©«ffi4oJ;t/iaffit»*$fLfc^^ 

ig2©#f«i£*LT^5 0 
[0 0 5 3] ^©jfPHliifi&M 1 a _hfcB\ SIIIIS&IIl 

SB!! 4 L 1 ±ti4«&lf 2 a 3S±ia£tiTl^o 
2a©±HtCI4, Jl^ie&If 1 c~l k, lm, 1 ntf 

•€-©#* (Dmc^n^nmum 2 b~2 k&4h£$*T 

[0 0 5 4] mWt£»Ml a~l k, lm, lntt, 

^aMftv-y s i oFji*fctt^r«soGji^ 

£>&5o HPslifeliail a~l k, lm, ln^JifB^TK 
SOGt L/citl^til, ^r©ft«^£r, #!lxJJ2. 7~ 

2. 8@at-et5 0 Lfc^t, ^mimmm^mm 
©san©^&<j7Ssis*%Tif 5 r t ;as-e§ 5©-c\ ^ 

«f**a0iiSfiB©S)#ji*^^ Ji$*5 r t ifi BTUft 
#5gt/^orv^5 0 r©JfPf§l6&SSl a~l k, lm, 
1 n-t:-MV^e 3 ^^^rv^5*«SOG|jI©S*te/J;ft¥#ig 

©-^?r^t*-r 0 

[0 0 5 5] 




[0 0 5 6] ^ r©IMiilila~lk, lm, 

1 nil, sanjir B ife5vM«a«t¥«f*s«t©n5t^ 

SlfffitLT, «X.«S i LK (;?*?y$#/M±©iffi 



CH3— , CH3CH2 — , CH3CH2CH2— 
CH2=, CH— 

_0~. @~ « CF3CH 2 CH 2 — « 

Xft©iSia^) , B 1 o k (T:/;?^ KvrP7;vX|± 
©ffifp^) , bcb Hy^B^ry) , FLAR 
E (T^y^f Kv-^/H±©jSp° n ^) ^©i5*®SiS 

mmmun%m^xh^\ 

[0 0 5 7] S fc, 2 a ~ 2 k (1, m^Mit^ 

y 3>-J|g^6>*!J, ^©flS^il, «x.tf7@S^fc 
So ^©$6&SI2 a~2 k©5^, lfe»JS2a, 2 b, 



2d, 2f> 2h, 2 jtX ^.bLX^y^y^Xhy 
/<ttlffi£WU mm2c, 2e, 2g, 2i, 2k 

[o o 5 8] m»m 2 aisi-ifammmi ccb, * 

it, ^x.if¥ffiBSRJfm(-JfM$tiT*5t5, ^cDj£ffi^ 
t)^lJiBB»4 L 1 CD— §B3S|fm£*lT^3„ 
-/V5 a OrtSBttt^y ^ (ffl&Eifc) 4 P L 1 
£*VC^S„ ^7^4PLli4, X;V-*-^5aOfi 

ait, ^(D*#:JI^S#$^fc^^-*-/v5 arttrffi 

[0 0 5 9] m»M2b$5i.UBmit&»mi dKti. t# 
3 a*3it>^/V-*-/V5 b^f^^|x-rv^ 0 ?# 3 a 

2jfiBH4L2ii, it 3 &<Dmmte£n&mc®.%£ 
£titm3 a (Dftmcn£>&£ntcmmfrh?£&mttm 

7°7^4PLlifaKltS 

fs£^T^5„ */v-*-/V5 b it, mti¥ffi 
BSRffmi-ffM^tiT*3i9, ^<Z)ft£|5ta*7W 
BBSH) 4PL2«$tltV^„ 7°9 7*4PL2i4, 

_hfB7°7 ^4 PL l trat«3£*5J:tWiPF«^t*or 

*5 9, 7"7^4PLUf^tSi$tltl^ 0 
[0 0 6 0] «tM2 c , 2 d*5it/ar B W« 1 e , 
1 f laX «3 bdSitK^^— /V5 c 1, 5 c 2ffi 

Mf&ZtiX^Z. I3blt mfi¥ffiJUJ«^M 

£tix$3<9, ^<D\Hm^m3Mmm mm&m) 4l 
3^jfM$^rv^ 0 ::m Sf3 b ftcDfi3jiiait 

4L3^;V-*^5cl \H(DmWM (ffliiiaH) 4 

pl 3 Sracrm2jiiaii4 l 2 tmnm^mmztix 

^&m&ifi®mtsnx^% 0 r©^;v-*-;V5 c 1 

Bd^m2jiHa^4 l 2<D±mK&tz>w&-mfx\^ 

5o Ufc^oT, if 3 bP t 30^3JSgaH4 L 3 i^/V- 
*-/V5 c 1 rt©^g&gP4 P L 3 fcfS, -f£lW-?FM£ 
ttTfc^, ?# 3 bdS^T/^/V— *— /V5 c lcDrtfllJS*3 

^ 3 b*5j;tje^/i — /V5 c 

i cd ft ta* ja^ t^/tim^^^ b & 5 ta*fK)t-ffv ^f*n 

R^fc^j££*vC:jo»K Jllll&liflfl fcD±ffi/j^7° 
7 ^'4 PL 2 tiii-f SgffitMU^TV^o 7vV-*-/V 
5 c 2 CD(*)fPti47°7 ^ («3iia^) 4 P L 4 
ftTV^o ^ CD 7° 7^ 4 PL4fc _hf27W4PLl 
t|s)Cffi5g*3j;0»fl-«^t^or*3i9, 7W4PL 

[0061] 16&JS2 e, 2f to ^vmrn^mm 1 g , 



l hdii, «3 c$$£.TJ t x/u~-*—/u5 dtfMi$£hX 

5, ^cDftgtfi-iiig4JIgai£ (S&fil*) 4L4« 
£ftT^5 0 3?4)fiaH4 L4cD*it*5i0«ijSc«»« 
S§3Jlia$|4L3 i^CCfc5 0 7/V-*-;V5 d (4, 

m^it^mmmmmmznx&'o , mmm&m 1 h 

CD±ffi^^^3JlgBI|4 L 3^7*7^4 P L 4 t£jg-f 3 
igatiEU'tV^. x;V-*-;V5 dc/)ft§|$tm7W 

(ffi^@a«) 4PL5asj&££*i,-a^5. ^<o^ir% 

4PL5, 4PL5i4, _kfE7°7 ^4PL4i| 

*5 J; t * o T *5 <9 , -77 »f§ 3 JiffiiU L 3 

tufjftfcgs&sax, m*H:7 p 7^4 p l 4 1 noetic 

[0 0 6 2] »»2 g> 2 h*iJ;tffi|W*6»|gl i , 

1 j t#3 ddoi^/V-*-/V5 e, 5 f mm 

ZtlXY^v ?#3di4, M^«¥ffi*77f^lCfM$fb 
X&9, ^<Dft£Pf;:ji|?5JiiaiS (S&B*l) 4L5r)S 

«£^tv^„ rr-eii, i* 3 drtcD^5SiaH4 l 

5 «S7s;V-*-;V5 e ftcDgM^ (a»EH) 4 P L 7 

&»&T$4Jie»M L4 fcm^ftfc^£;h/r^3:R 

Sfr&Sfll^Sft-C^So rcD^/V-^-/V5 eft, 09£fi 

¥mmmmi^f&£nx$o-<o, m3 do&wfrtbtis* 

mZB4 L 4 ©±ffitrg-r SggfcffitfTV^S. Lfc^ 
oT, f*3 drtcD^5ilBalS4 L 5 t^/V-*-/V5 e 
(*3CDS^354PL7i:i4, -ftffiiKJ&f&ZfiX^Zo i 
CD^5jflal|4 L 5*5j;t> , S^4 P L 7 W«j£i3 ilf 

mmmi, m 3 nian 4 l 3 tsxximm^ 4 p l 3 1 

RC-e&So ^^-*-^5 fit, M^ii¥ffiB&RJf^ 
KJ&££;h/t*5!K S^lfeSlfl jcD±ffi^b7°y^4 
PLSi^-rSSai-Mt^TV^So ^;V-*-;V5fcD 
\H%\Z.^y^f (ajAffiH) 4PL8«J}lt^ 
5„ r©7'7^4PL8(l _h|B7°7 ^4PL5t|SlC 
fl}3t*3±Wi^*^t*-3T*3!J, 7=9^4 PL 5 fc« 

[0063] 16&H2 i , 2 j n^mmmmmi k, 

lm(^i4, «3 e*3j;tK^/V-*-/V5 g^jf^$tiT 

v , ^cDrtgp^ii^ e jfgais (aiAian) 4 l e 

$^^TV^5o ffi3 e^cD^6Jiial|4 L 6^ 

g ftcDgg^lS (ajAE^) 4 P L 9 &il 
CT^5Slal|4 L 5 tS^KgSS$jxTV^5^ffi*S 

«*§iitv^. -cd^/i^-^-/p5 g f±, 09*.tf¥ffi 

B&R^l-ffM^tlTfc^, «3 e«j£ffi!6»bS|5JiE 
§4L5 CD_hffiica-r5@atM0TV^„ Lfc^o 
T, ?*3 ef*)CDm6jiialS4L6 g F*J 

cDSMa4PL9ti4-frtetJfM$tlT*Ji9, ^(D# 
i ±3Bff 3 Jlia^ 4 L 3 t SMSE 4 
P L 3 i|CfJ)5 0 

[0 0 6 4] I6&H2 k&itFJf P^te&JRl n(t(i, X 
/P-*— /P5 h^^§^,rv>5 0 ^/V— *— ;V5h 
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ft, Mx.H¥ffiB&n^{r^$^T*3"P, ZiDS&mfr 

e>ig6jfgait4 l 6<D—mmm£inr^^ 0 ^/u-* 

£ttT^5 0 7W4 PL10»#it*5j;tJ«W»*ijgi±, 

^7^4 PL l^tmCX°h& 0 7°7^ 4PL10ft, fg 

6HEi»4L6t«^;e«jt^$ixTv>So ^-(DMmm 

S?7Jiiasl&4 L 7 ft, mZ.&mt , ?9>. T/V5~7A 

[0 0 6 5] ft:fe\ m 2 Jf Eft 4 P L 2 ft, ^iT/Uff 
•7^yfet«^, S3JSE«4 L 3-4 L 6 ft, x 
a T/t^V ~> ^£fc-?ffM 3 ft, 1 SiaH 4 L 1 & J; ti* 

if? 7Siaiu l 7 ft, a?ir(Dsa»M*s mms&m 

glBiS4Ll~Jf|5lia$i4L5cDjf:£ft, Mi!J4 0 

onmSfc ianfe^i^S/hwianm^ft, m*.& 

0. 2 5/imgfit'fc5. |6ffii4L6©S$a i 
MxJfl 2 0 Onmgl, Etifc itJ«*/h©Ei(IMIB 
ft, MxJfO. 7 5/imgS-i?fc5o Jg7Jieii4L7 
©I¥£ft, $lx.ft2 0 0 0 nmSS, IBWi^itKS/h 

©ga^r^Rift, 5/imgstj)5„ 7>jv— * 

-/V 5 c 1 ~ 5 g CDlffftft, Mz.\t 0 . 25m mgSf 
&5„ 7°7^4 PLIOCOitSft, $|;LfiO. 75^mg 

[0 0 6 6] 2fcfc, #&W«&ffiSffi&±E¥¥#*fff 

[HS§Se»®igM£tBffi LfcS^ico^TEl 1 5 -El 
3 6 K X^XWJii-^o &*5, El 1 5~El3 6 (D^-gllr 

*3v^r, ( a ) bbi4 (D^mfaMmm^'-m-nmkj: 

e^^$3ij-5^¥ffiH, (b) ft (a) »a-aHcd 
BfffiBlT?ab5o «ft«¥«f**«0KSB©»5g 
^©tOTf-^rft, is^^^ic-rsfcfegii 4 co 

[0 0 6 7] S-f, *|SlKcoS»SifflSr^>-^^-7^ 

taJlMffi&IIl eft, ±|E»&|f2 a±^±tffl$^c* 
Wmm 1 c 1 t, ^cD±fc±t«£tifci&&]gl c 2 £ 
£WLT^5 0 »Slf 2 aCf^tt, MM5 0nmg 
ST-feSo WMSIf 1 c 1ft, ^lilffiiSOGlt 
ictM^Jl, ^«J¥3 ft, 09*. J* 2 5 Onmgfit 
fe§„ I6S8I1 c 2ft, MMTEOS (Tetraethoxys 
ilane ) ^fflV^c7°7 X? C V D?£ J; o T^J* 5 

tifcKfkf y ^iPf^e>&<9, ^cojj^ft, msi 

OOnmSatSiS, rcO^&lf 1 c 2 ft, 

i c i ommM&gL%m®:-t?>±ib<Dh(D?£<DX\ 
mmmi c itmmMt£&&^Lx^z>m^inmii 

&<Tti|v\ 1 c ltftit, «X.ftS i 

OFl^TEOS^^ffiV^7^>CVD?£t±o 

-bffeliJgl c 2£rtSftft<-rJil\, 



[0 0 6 8] 5 4i^lfetKi c_h(r, Hi 6(C 

^-T i 5 i-, Mx.«J¥£ 1 2 0 nmga©£ltBSlhJISl2 
2 a 5r^*-T5„ M^T, JEr©£3t&&lhJB 2 2 a _hi^, 
7*M^*hJg (^^^Jf) 7a^jSt5, £ 
CD7* h- Vv?^ M7a ft, /WlMfflW^ 

ft, ^^coffi^s«fc>ti/5<t5^^-=v 
^£ftT^5„ ^co^, rcD7* H/^ hlf 7 a 
?fy^^iU, ^^^6*ffi1-5SME5ifcJl2 

2 a, Br B 1f6&§£l c £7°yX-7 Ky^xyfy^l 

icx^xwmm^t&o ^mcx<o, mnic^-rxo 

a ©JSffifcgftV y 3 ^Jf ^ P, ft 5 ftgjmg 2 a *S3@S § 
ft-tv^5 0 /V5 a ©ESft, $lx.ft'o. 2 5 

[0 0 6 9] ±.BRMm±m 2 2 a«nis/^^^##ft 
^coa^fe^o •ft£t>%, ffli^/^li, fiJx.ft*CHF 

3 /CF 4 /Ar»\ *:©flE*JtB\ flJx.ftl 0/ 
9 0/9 5 0 s c cmg|t*fe5, ^agftcQJKjft, 
09*.Ff7 5 OmTo r rg*, il&JIISiS^ft, 09*.tf 9 
OOWfSS, T§B««aftft, «X.ftl OtSft-CS) 
5o ^-y^yT*m.h LTft, «x.ftW¥SMcOR I 

[0070] £fc, ±iBBiWil8»Ei c©^^^ 
ffft^coii^-efeSo 1-**?*,, ^aa^^ft, mft*c 

4 F 8 /N 2 /Ar£fflt/\ ^coMiJtft, 09*.ffl 2 
/2 0 0/3 0 0 scc mgig-efeSo ^SSftcOffyfj 
ft, MM20mTo r r Kjl?gm^ft, ^tl^lft 
1000/60 owgE TSPmffi?aSft, «X.ft2 0 

LT, M^tLT, FJx.ft*C 4 F s /N 2 /Ar t 

[00 7 1] SV^T*. 7* hlf 7 a*3«tt^Slt 

KihJl2 2 a SrTs'S/^gySfc.fco-CEl 8^f± 
5l-^*Lfc^, x;v-*-;V5 a(DjSffl^ibilti}1-5 
ffi'«2 a ^7°7XV Ky-f^yf-^^aicioTE 

aCOlSffi^^01JlSa^4 L lCDiiffi^Rttj^tL 

5 0 rco^cooiy^^^Afrft, 2fc©a?)-eS)5. -r* 

t>h, ^S^'^ft, Mx.ftCHF 3 /O a /Ar^ffi 
V\ ^CO^Sttft, IM2 0/20/400sccm 
ear-fe5 0 ^a^F^cOlI^ft, OmTo r r 

fSJt, ^ft«77ft, «X.ftl 0 0 0/2 0 OWliS, 

ra««jjft, ®m-±vKMM.xhh a 
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/V-*-/V5 a©E&#l*Jfcli!je>;h,5 (1M K^yf) 

[0 0 7 2] #C^T\ MX-fi^f"^ (TiN) , ? 

(Ta) £/cf4Sft^^/V (TaN) ^fe* 
5^yT¥*Jf£, SP^«iJgl c±*5j;tf*A— 

/V5 artJr^^y^y i/?m\cz.ixmitfrZ>o -©^ 
y roasts, «ii^©im&»fMi-5«ffi^E«i» 

^-C, ^©^y r^#:Jf_h(c, mffi^fb&SWt^ 

-k (seed) mfcmzx^yzv yymcx^xmmi* 

JB«r^y^;:J;o-Ciim-5 0 *©&, ^©±*ff* 

MP&fiaoTilLtiitSi fctcj;^ 02 0 
i-^-Ti^!-, X/V-*-/V5 a[*l(r^9^4 PL 1 £ 

[0 0 7 3] #c^T\ El 2 1 ic^-f i 5 SHIIfeHtSf 
1 c*3it>V7^4 PL l©_hffi_hic, JifBitS&flf 2 b 

ii^ifi&iii d^i«a-r5„ Mff»&if i ds, mm 
mmi d i t^©±t±i«$tifcife&if i d 2 t^fc* 
5» Gwmmi d l&zxfimm i d2©ts otm 

[0 0 7 4] m^X, mffll&ffl&l d_h(C, 02 2(r* 

-T X 5 fc, M^tt±iaSJWBSihJ|g2 2 a 3 „ 

08, ^©Kt«5-Lkflg 2 2 a 7* h V-^ hS!7 

7bli, BBH*ffMffl©-7^^/^-^T:-fcor, IEH 
a»o, *;h,£JW©M*fta s «fc>ft5 

-fSKWKitJf 2 2 a*5j;t/JiW«&lf 1 d^r^yXV 

k v >r ^ y fy^it =t o nil t m^-r & - 1 ± 

9, 02 3lr^rf±5t, 8J3 afc^-fSo If 3 a© 
^5 0 ±IBSI*BSifcJg2 2 aw^j/^v^fefm, ±IE 

[0 0 7 5] Sl^ 7* YV'jTs MI7 bioXXlKM 
B&JhJg2 2 a |:7^>y^liaotl2 4 t^-fi 
5(-^*Lfcm, ?S3 a©fiffi^b*tti1-5*fi&Jl2 b 

4PL10lffi^g(i}J}l5 0 ^©^©^s/^^^# 
il, ^X.i4*_hfBl6&flS2 a©^y=f ^^^t^C-Cfe 



5„ ip^t, «x.aiftf^y (tin) ^b/SS/^y 

T##:J|g«r, Affi&ftJ£l dJijoitfSt4 a 1 fit*/-? 

©«^&fiJi£ii-5*te£*L-'r^5 0 M^x* ^© 

s*yTm#m±.iz. Mjuimfr<b%&&^i/—} t (s ee 
d) m#m*x'*y*y^ymzi:vximLit&. z 

^mcx^xmm-t&o ^©«, *r©£3»«R, ^-k 
*#«*5 j; y r ©^s^^ c m p mm k 

iotfffLTiitSr tCiO, 02 6^1" J; 5 
(C, »3art^S(2BEitl4L2Sr^i-5o 

[0 0 7 6] ^ajweffSS^x^Tyv^v- 

®4~^6JllBII^JfM^5^t^«©«*?£ 
XttfoX^ 5„ JlPfillfe&JI 1 g ~ 1 k , lm, InOl 

m^smWimmi c id, ie, 1 f -c^sjxst 
©t-TSo 

[0077] 02 7 fc^-r±|Bl6SIf 2 c (4, ffl©S:t5: 

«lilJ5 0nmSi-e3b5 o ^©IfeSIf 2 c ±^{4, A 
e^fig^tlTV^So ^©Sfflfe&lfle 
M^H'JiBB^«i6li^l c 1 tlWPitflg 
j?m-ej&tfL£tlXtj:<9, ^©ff^tt, MM4 0 0 nm 
SS-e&So HMifeSJIl e±tf4, _hfBiteSM2 d^ 

LT«fgL, ^(DW-^i-i, f!lx.til 0 0 nmlift 

[0 0 7 8] r©i 5^JfH§$6&lf l e_h(c, 02 81:; 
^-T ± 5 ii. JifBSltP^±JS2 2 a Lfc&, ^© 

6 0 ^<D7 Jr Y yi>7- MI 7 c 

= V^$tbTV^5„ *©ft, ^©7^- hl/v 5 ^ Mf 7 c 

H2 2a, |6&lf 2 d^r^yXV K7-f^s/^^^a 
icx^ximm^-fz?- t\ci.<o, 02 9tc*-rJ;5 

iil2dCMaa8a^t5. r©fflPSI58 
aft, W^«spffiPJ^^^$ixT*i!9, *©JSffi!&» 

£.»srf5*6«i etmmztir^z. rws^^ 
W2 dtt#^-r5i 5(-^s'5 L ^^v^^ t L-xmm 

r5o '©^©SW^itlf 2 2 afflxyfy^ 

^mx w^«3Jt©a?)-eS)5o -r**3*>, iis^o 

iiff5 OmTo r rSS, SJl?ft*^(4, « 
X.«l 0 0 0W (_hgK«S) /20 0W (T35«S) U 

st. nm&st (±n/wm/Tm «x.{i3o/4 
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CHF 3 /0 2 /Ar£rfflV\ CHF 3 ^'^SfciSr, #iJ 
X.if2 0 s c cm, 0 2 T^ftfc*^ 0IJxJf 2 0 s c c 
miU Ar Mx.fiO-6 OOsccmilft 

^*fc„ m»m 2 d©i?$is, m«o. i 

/imSi, PflP§|51 4©[SS;S\ $l;lfiO. 3(imgS 
A r # * £ 0 , 200, 600sccmt ffiP 

*X7 6° , 7 9° , 8 3° fc&D, Ar#.XCDifI;£if 

[0 0 7 9]^, 7* M^v^ MI 7 c&£.TfR&t 
E5itl2 2 a 5rTy->^^atJ;o-C03 0 tc^-fj; 
5(-^*L/tm, 121 3 1 \Z7jk-t i. 5 >fe&flf 2 d&J; 

imi f lfcitflHSJUi f 2£TS^felH(r±§«LT 

mmm»mi izmm-t&o tutmmmi naxum 
mmi f 2(omm mm^m. j?£*3j;t«f!i 

m) ii, ^r^mJifa^M&lf 1 c l*3j;tJ«l6&SIl 

[0 0 8 0] i&^T, Jlfllfe&lf 1 f _kl^ 13 21^ 

-f i 5 fc, SltBSihJ|g2 2 a Lfc&, *©±tt, 

7* b hm (-rx^ym) 7 dzwm-r&o - 

(Dm. r®7tM-^M7d^x?fy^^i 
LT, J Err^6.*wr5S5tBSih|g2 2 a joitrMWilfe 

«1 f , 1 e!:^7XvF7^i?fy^l!ao 
tIl;iSt5„ r tit J; 9, 13 3i^-TJ; 5!-, B 

MiffeliWSl f (-fit 3 b L, a=>o, SM&l^lgl e 

l^;V-*-;>5 c 1 ?r«t5„ t^fct, 1 0©^ 
s/f->-^X|iT:-|S3 bSoit/X/V— /Vb c 1©^ 
*«t5^tm5. i©jf3 b*5it>*x/w-*- 
;V5 c 1 ©fiffifcfi, ^ti^'ti^ftv-y 3 v^fe^S 

|6&Jl2d, 2 c7)S?g£tLTl^ 0 ±»SltBSJhJ|g2 2 

ife»8i if, leoxyfy ^ata-m, mmm 2 c , 

[0 0 8 1] Sl^ 7* t-k-^ Ml 7 d&itMtt 
B&JhJg2 2 a |:7^>y^liaotl3 4 t^-fi 

5(-l^*L/tm, if 3 b3oJ;U«;^v-*-/V5 c 1 ©IS 

=f>-^a(-j;orEi3 st^-rj; oim^-r6 a :© 
^m*-f5 0 :tit±9, *3 b «jsffi^^jir H ii6& 



JI1 e©_hffi^Rm^tl, ^/P-*-^5 c lOH^ 
^®2JIia||4 L 2$o£XfmWM4 P L2©lS^gffl 

$^s„ ^©BS©^yf ±.mwm.m 2 a © 

[0 0 8 2] jft^T, Mx.[»©t£WWJ«|g*5j;tJ?IS 

&jg£©SM4ft±«tE£ir-f s^ft^^ (ti 

N) . 9^9 7V (Ta) £fcf*gft*V*/V (TaN) 

^e»*s^y rw^jgsr, initsi f±, i3b 

*sj;u^/w-*-^5 c 1 rtic^j/^ y y»io 

5«E^^-K (Seed) ifffMX^y^Py^Cio 

Jg, K£ft«*5 J; tM y T afttlB ft £ C 

MPftff iotilLtiitSr tti 19, 12136 
tc^-fj;?^ S3brttS3|Ei4L3S-ffMU 
I^Si^ ^/V-*-/V5c lrtt, © j? 3 SiBIS 4 L 
3t-frtelc#^$^5SMa4PL3^i*-r5„ r 

co®3gian4 L3t±, x/v-*-/v5 c 1 \H(ommM 

4 PL3%aCr^2ilia^4 L 2 jo J; t^MtfB 4 PL 

2 £«aWi-Sfs£^T^5 0 -f JR3jgiaSU 
L3i4, »2Jiga^4 L 2 tWmMA PL 2 t Sr«^W 

tSMLTv^6„ hi 4\z7F\sit*mw&nm&mw.K 

*3V^Ti4, ±3zRcogB»M^£Sr^6SiaiS4L6*i:- 

7siaii4 l 7i4, mmmmmi n±\mmwm^<Dm 

[0083] mmmm 2 ) ^mm<omm 2 hWb 

mmmrn 1 ©^M^tftsj^s tot-fcot, 
(Dmmm^mmmmmm 1 -cfiM ^ar^v 

0^SE»»ig7j)'i^EI3 7~0 4 2lc±9fiM-rS. 
El 3 7-0 4 2CD^-EI(^*5V^T, (a) |iHl4 

(b) it (a) ©A-A|g©Sfffign?&3o 
[0 0 8 4] 0 2 7(^Lfc»&lf 2 d±t, g| 

3 7(r*-TJ;5K, mmH&SMl f Sr^-fS. 
»^H2(C*5^T!4, I6SM2 dcDtt-»fcLTtttfitB^ 

m<r>imi tmm^mt^v ^^m^m^x^^tK 

tlKftjLX, MiiJT EOS7?^ ^V^fc/7X-7 C V 
Dffi"C^$^fcJ?$ 1 0 0 nmg&WifcflSf !> a >|g 
tLTtSV\ r©«Ri|6i&J|gl ftt, ±waL/ti5l- 

afsiii f 1 -hm, ifesif 1 f 2^it^$tir^ 

[0 0 8 5] Mv^r. El 3 8 (c^-r a 0 

1 f _hii, JilBSWK-lfcJR 2 2 a ZWfiU ^(DAlK, 
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^^hmm-f^RMVsitm 2 2 a, amani 

5„ rtU-i<9, 0 3 9 5 JfMft&tft&l 

f , m»m2 d, JlfllfiftM 1 et^A~*-^5 c 1 

If 2 c asRffl£*iT^5. ^/v-*-;V5 c 1 

it, m>llio. 2 5 nmgftfeS. rosttRitJf 2 

2aroiyfy^ii, ilBfcRC-e&So S 

f , mffl&2 d&£Timr$mmmi e <D^y 

a v y ^ >- ^a-r 5 r t 2 d srai y 
f^h^'t brsr^&if 1 f *x.y<f-wmk 

v ^#-TMi ^a-r art -^^&m 2d^yf 

y^*-rs 0 ^»fL SSW^y^^^a-Cfl, _h 

mmi <D^y^>ymmtmm<D£ftr>mB.m2 c 

yf-W* V ys*t l-XMmm&m 1 e fc^s^^K* 

*-T5„ gfls^y ^Jf^b/j:3«i«s2 dco^s^ 

±taifesif 2a©x 5, t m tt* 

[0 0 8 6]ftV^, 7t M//X Mg7 cSSitfKlt 
B&±|g2 2 a SrTyv-^^aa^ioTEN 0 l^-TJ; 
5(r»*Lfc«, 0 4 lfcijjcfM: 5 Hf^fi&Hl f 
_h*5j;t>^^-*-^5 c l mcRM&±m2 2b« 
*-T5„ R$W5±m 2 2 bcDj?£fi, ^;k-^-;k5c 

<, Mia2 4 0 nmgSm M^T, ^©KttR 
JkJR2 2 bile, Ji|27^- h hJR7 dSr^Lfc 

^tr^6)*a-r5SltBSihJlg2 2 b&it/jfUli&li 
Sf 1 f Srr/^XV K7-f^y^^^a^J;or|iI!c^ 

1 fti3bHMt5. -©^y^^^a^ 

t&^Ti^ X;V-*-;V5 c 1 <D&m^MP5±m 2 

2 b;$sa£*VC^3„ ?f3b©JSffi^«, gftv' 

y 3 h ti 5 m»m 2 d $ ^ 5 . 

[0 0 8 7] ±|BSWBSifclg 2 2 b 

2 /0 2 ^roflEjfttJ*, 09*.Ji3 5/5 0 s c 

cmglffcS, ^a^[*|COi±73(4, WiiilOmTo 
r rgfi> KJlSS^tt, $l;Uf 5 0 0/1 4 OWS 

T£P**ag^ Wix.u-2 o°cn&xh?> a =^y 

lyfy^ftli, -hlBJiP^ISSJSl cOiyf^* 



[0 0 8 8]^', 7* Mf 7 d&itfKIt 

RihSl2 2 b^7-7'>y»t±oT|SU fufBH 
K»^l^ffl^fc0 3 4 fc^C*i££#5„ rtlJ^ft 

©SUities^ sfita^K®^ 1 wig 3 5 do turn 3 6 

[0 0 8 9] rcD±5ft**K»Jfffll2t:}3^Tte, fr 

<, mtw ^^mim-f&m^yif-^ymmk&m 

[0090] 3 ) ^mm<omm 3 tfrts 

n©iii> 2<Dmwmm-t%h(oxh^x, * 

*M ©a^SfflSrWIBIIlt©^*! 1 , 2 -ciiM Lfcx a 

Jff^^0iiSSS©»ii^f£^0 43~H50tii9tft 
BJ-T5„ ^db\ 04 3-05 0<D&m\£&^X, (a) 
(±0 1 4®¥«#:^fe|SlHlBSSil©S*iiXSf JC*3(tSS 
a¥ffi0, (b) it (a) »A-AlS®ifffl0T?&5„ 
[0 0 9 1] £1\ 03 7(^LfcJl[S»Slf 1 f ± 

0 4 3tc^-ri5t, Wx.i^fbv-y =^If^Sb& 
5*&«2 3^ffM-T5„ i©ffiSIf2 3(4, «^?L^ 

^ll^ifl 5 0nmgfi^5. fcfcU »SJI2 3B, 

^ y 3 ^jg t ps^ § ft 5 -eti/i < m^m 

[0 0 9 2] MV^T, 0 4 4(;/Tti?[^ 2 3 

-hi-, SWB&±JR 2 2 c£rMff5 0 *©Slt 
B5ihJR2 2 c Jit, Ji|S7*hV^HSE ("^^^^^ 
Jl) 7 dSrffMLfciL r<©7* hl^v?^ h^7 d^ 
yf^x^LT, Jt^^6>*W-r5SltBS±lg2 

2 c#£.Tfflmm 2 3^7x-7 Ky-f^s/^^^a 

i-ioTHIfc^*1-5„ :ma!), 04 5l^1-i5 

I6&JI2 3tJi^i&&if 1 f <D±M&mitt£ft&i. 

5*fflPffP8bSr^1-S 0 ±1ESItBSih|g 2 2 c 

S'^^^f*i4, _hBBSWE5itJf2 2 mD^y^ytk 
i*tmZXh?> 0 |6«2 ScDazj/f-V^a-t? 

fi, MbBII*»^SI l rmej LfcftliM2 d <o^y^ 

ygii*bmcxh% 0 

[0 0 9 3] »^ 7* YW*. Mf 7 d Sr7y->y 
^lliaota 4 6 i^f i 5 ti* Lfcf, 04 7 

l^1-i?t, I6&8I2 3±*3iOT5flpa8 brtt, ± 
IESltB5±JIS2 2 a SrMT-f 6„ MV^T, ^(DSltB5± 
Jl2 2aJi!^ ±M7* YUi?X hJS7 c^MLfc 
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T, *r ^6)*W-t-5SltBS±lg2 2 a, gP^fe&Hl 
f , ffe&llf 2 ddoitKJlfllg&lf 1 e tr:/9XV 

4 8!^fi5t 1 SPfSieftJIl f, *6&M2d*Di^ 
mNM&Mmi el^/v-*-/V5 c 1 %WM-th» Z.<r> 

[0 0 9 4] ifBSW-Ltlf 2 2 a <D^yW?$itt- 
i4, ±1BtRC-e&5o JflWif&ftjlgl f, te&H 

2 d^iUWr^Wll e^s^^&fN*, &<Z5» 

2 /Arai\ ^Oi£i)ttt, 09*.tf5O/l 0/5 
OOsc cmS£-CS>3. ^aSrt»j±^«, «X.«5 
OmTorrlS^ ^JUSTl^f*, «X.fJ2 2 0 0/l 

4 o owes, TSBSsm&tt, mti- 2 otsat 

I ESUfcffl^fc, 

[0 0 9 5] »^ 7* MI 7 cfcittKlt 

KltSf 2 2 a £Ty V^^SMf-ioTEM 9 d^Ti 

^O, f&g:flf2c, 2d^^y^^^^by/N° 
t LT, PfiP§l5 8 b ^ilXx/V— *-;V5 c 1 <D&Mfr 

bmta-r^Mmmum 1 es^^vKy^ij'f^ 

Mfflf-±oTE5 o(o^-f J; 5S^*-f3„ rti^J; 
<3, *3 b*5it>^^-*-^5 c 1 &7&£1-5 0 

1 c <D^y^y^^bmzxh^> 0 
[0 0 9 6] ^©m, m»m2c, 2d, 2 

fm, tufa**©Jf H 1 ®H 3 5 *3 it/El 3 6 T-fftW L 

±xu bnzt£<D xmm m&i- 5 0 
[0097] ^<Di.7^mm<D]fm3icio\^x\t, ir 
ia*jfe©^flg 1 , 2 -e# b^fca* t f§na&©3&#&#5 

[0098] (Mm<nm& 4 ) ^mn<Djfm 4 mis 

mm<DW$mte. ^y^-y^^vy^tzxmm-r^m 

[0 0 9 9] £AT, *^Kco?F^4»^#;*a0SSS 
B®K&W;fe£EI5 1-EI5 9tcJ;91£B^5„ 4*3, 
0 5 1~0 5 9©*0t*3V^, (a) f*¥£#&8H§I 
BSSS©lS!jtXS«p{ii*3(t5SSR¥ffiia, (b) fl 



(a) <DA-AB<Dmmmxh& 0 

[0 10 0] 0 5 1 i^-fj; 5!-, JifBI6ftJl2 c _hi^ 

i±, *«fi«Jlf l P idoiw«&M l P 2^T«^b)H 
f-itffl£tLT&5 0 1 p lfi, JifB#M& 

m^fiK ±j£Lfct>©J;<5 t>J¥<, MM5 0 0-10 
0 0 nmg4T?fc5. *fc, «i!f 1 p 2 (4, ±fB$6& 

hi C 2§iiwm, iw^, ftmnm&XTfmm 
[oioi] , si 5 1 Km Lfzmmmmm 1 P ± 

(C, El 5 2 K^-fX 5 fc, ±1BKIf|»ikIJg2 2 a 
Lfclt, ^©JitJifB^^- 1-^ MS (t**^ 
S) 7ctr?fM-r5„ it^T, i®7th^MS7 

Jil2 2a > ir««lp^7XVK7^x ? fy 

51-, BH1I6&H1 pfc^A— *-/V5 c 1 £r«-T 
5„ rcDigpftD^A— *-/V5 c l»Sffi^fe(4|g&JI 
2 c^gtB^TV^ roSltSSihlg 2 2 &<D^ry°? 
^Wtt, ±IBt^lCT:-fe5 0 JiPfS^&lf 1 p 

©xyfy^lll, ffi&If 2 c Zx-yf-y?* h 5//^ 

SIl c©xyfy^#i^lCi?l)?.„ 
[0102] ?fc^-e, 7* h u-v 5 ^ hM7 c ^Ty-yy 

^3tr£oT0 5 4tC*-f J;5^*Lfc«, El 5 5 
(c*1-J;5l-, HPslifeliSIi P _h*5j;^/P-*-/v5 
c 1 rt(rSWKit8l2 2 b £&*1-5„ ^v^T, ^»_h 
_hfB7^ M^v?^ MI7 dSrJfML/tm, 

bS!7 dSraiy^^^^^ t LT, ^rr^^b 

arwr5swB&±jB2 2 b^x-ammmmm 1 P 

XV H'7-f x. 7 f y^MtiotiifS. 

•3, El 5 6!c^-Ti5i-, Sma&BJRl pfc*3b«rjf? 

[0 10 3] _h|BSltP^±JS2 2b©iyfy^# 

2 /o 2 ?rfflV\ ^©flESttt*, ^tlx.(i3 5/5 0 s c 
cmgatfeS. MfflSrt©JI^(4, ^MlOmTo 
r rgl, *JlK«yt/i4, «X.if5 0 0/1 4 OWg 
TSPSffitaSHc, WA.tf-2 0°CSSTfe5o 

^/u-*-/i/5 C 1 mz&Mvntm2 2b&mztix 
[0104] s/t, mmmmm 1 poxyfy^ 

!4, JifBS^Ife&Hl cOiyfy««Kfc 

P <r>m £ Jj$\<D m^w^m^y y = & * 5 ^ ^ 

^^^^ by^eSrK»tT*v^©-C, r©SH*68k)8El 
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^yfynmiz-£-oXiktbr^^ 0 f3b 

[0 10 5] #c^-C, 7* hJf 7 d&iUlKtt 

Kihflf 2 2 bSrTs/v->-^a(iJ;oTg|5 7 1^-fJ; 
5i-Kt*-f5„ fsv^T, %./v~ /V5 c 1 ©j£g|$©i& 

&11 2 c 5rH 5 s f^-r ± 5 1 ~ 3 t 

t£K Lfc J; 5 Jc^HS^IR 1 »ft«Sffi£ffi^TS^K) 
(cais/^v-^^l-S-irici^, ^;^$-^5 c 1 
K>JEffi^e,ai2HEill4 L2co-|fPSr*W$*5o ^© 
«f1B*lfero^li 1 ~ 3 ir^#{cx/k-*-/w5 c 1 
*sJ;l«S3brtt^#:jg^«ft3itprtjcJ;?), 0 5 9 

[0 10 6] *^M©^B4^*3V^Ttt, HtTlBjUfi©^ 

«g 1 ~ 3 -C#e>ixfc3&*©ffi^, £*T©3b*&#3 r t 

*$S«3*£Ttf3 3 ©T, ^f**«HSSfi 

it © £ £ b fa ± £ * 5 £ fc # WtB fc ft 5 

[0 10 7] £JLh, *IPJWt-<£oT&£^cfP^£li 

2ft©^^IE££;ft-5 , i>©T?ra:fc<, *r©SS^«r&I&L 

[olos] m^mi^mmmm<DBMi~4\c$5^ 

y^-mxjfm-r^m^^^xmm L.fc#, £ juries 
$tts fc©-ett* < a*sje «rn-cs> <o , m*.t£c vd 

«*rfflvvrt>ftv\ £©*£«:, ±*f*fll©J5i^fcfc 

•t- 5 © sr»$ij-r 5 fc»©^i2v y => %mmwk 

&Wt»te<Xh&\\ 
[0 10 9] *fc, SfrialllfeCD^ffil~4ivl*3V>Ti4, 

m#xteft%-xmmtfx%M^zzk-b-r*$Zo r©» 

[0 1 10] ffifE^JI©f^l~4(-*5V^Ti±, 

^m^mmmmmmt Lx^mimm^Kz^mfcm 

fc©-ete*< , M;U«»iXC^¥SWI£SWT 

55SOI (Silicon On Insulator) ¥>ff*Ste 
_h 3i b° * ^ v- -y ;Vfg 2r Wt. tt X t£ 5 ^ b° 9 *r =s -Y 



[0 111] S^±.<DmmXte^.b LT^^frioT 
* $ ftfclB BH % * ©US: t * o Mm MT-*5CMI 

Lfctf*, ^rtt!-PIS$ti5fc©'e(4^<a*iiffiBrigT' 
FJxJjiD R AM (Dynamic Random Access Memor 
y) , SRAM (Static Random Access Memory ) *7c 
B7 7 y^^*!) (EEPROM ; Electric Erasabl 
e Read Only Electric Erasable Read Only Memory) 

_his^ *y@^t mmm^ t zm-^mftmrncwuix 

[0 112] 

* t © £ i o r# e, n 5 a* ^mmmm-rtiu, 

[0 113] (D.^ISBJicitiii, ^dd*-#>^© 
j£fc©ffl£tt**£«ki£3^©3SK.fc!J, 

[0114] <2).*#m\z£fi\i. s*^tfiesif© 
^yf->-9'mm\cmLx, -{^-y^^-y^^-y^y^tD 

i-5rtds-et5^©afttj:*), mn&x<D^4 

y ^ SrWWJ * 5 - t ^Sffe t ii 5 . 

[0 115] (3).±|B(1) */t!4(2) tcj; <9 s ¥mVf'£ 

[0 116] (4).±|B(1) *fctt(2) ¥«f*S 

[0ffi©ffi**iaw] 

[01] *ISM#©tfef=fS#©RjHS:fiM-r5fc»©fi 

^■rsxs*©^^fi©ii^»fffi0-c&5. 

[0 2] (a) *5it)« (b) M:|gi©iftg©5SfeJIiaSr 

ift K -f- 5 /c ft © 1ft W El o x , x 7;>^v y y^K 
i o 1@*© W£M£©S« 

[03] [H]gp©r^^^ bJtt*^ K^y^fc©Kfi5«r 

[04] *«i!#©^ws«©iss^iapj-r5/-c*©ift 

(cfe it 5 ¥*#:S«©^ifffi0-t?fe 5 0 

[0 5] !3 4©S^©aWH©|fi^MHS:UiM-r5fc»© 
ISM0T-&OT, ^»5r^$6Slf©/^-^^^xe 
f^*3lt5^^atE©l?^BfffiS-eS)5o 

[0 6 ] *|SB^©S#fSffl?rIftB^-r5fc*©IftlK0-t 5 fc 

or. iaHffMxs^ic^^s¥«^SE©^ifffi0 



-15- 



[0 7] ( a) imexmrn^tzam^m^tzm^^ 

70, (b) [±0 6-ClffiPJ!LfcS»^V^fc^^*=it 
gk (c) ii0 6^1£WLfc&«£rffiV^d^f;:*3{t5 

[Sio] ( a) f±ig8-esifRLfcatff4:fflv^#a-fc 

0, (b) imsxmmLtz&m&m^fzm^-i^rtz 

0, (c) &m8vm.mi>tiL&.ffi&m^itm&\z.&ftz 
tas =t><Dm& t mt *s y = >m <omsat t © mm %m 

[011] mfwsMoR 1 Emw<vmmr»ib?> 0 

[012] ^s/^^^g«oSiMEt?S)5 0 

[013] ^y^^^g«(Z)^0-TfS)S o 

[014] ^mm^-mmmmxh^^mimmmm 
[015] 014 ^m^mmmmu<Dmmxu^ 
[016] ii5Ki< ¥«fr*a0Kse®K3£x© 

[017] Bl6ti< ^«f**a0KSg»»5tXfS 
^(-*3it5^»ffi0-Cfe5c 

[018] mi7\cm< *mmim®&mm<oW&zM 

[019] 0 1 8 \m < ¥«f*iS«0£g§Sg»»i£X?S 
[02 0] H9ti< ^f£il«0S§gB©M3£X@ 

* in*! it 5 nspw m m x h 5 o 

[021] I20ti< ¥i»tt3lfcEK£«©8{3il@ 

* tr*i i t 5 HSPBf ffi 0 -C & 5 o 

[022] 0 2 1 \m< ^mimmm^mu^mmxu 

[02 3] 0 2 2 tc^< ¥«#*8flilBKB<o:Rj&xg 

[024] B23ti< ^*f**«0Kijg»»3tX?5 
^(-*3it5^«ffi0^-fe5c 

[02 5] g24ti< ^«f**a0KSg»»5SXfS 
^(-*3it5^«ffi0^-fe5c 

[026] 0 2 5 < ^mmmmftmrnoMmiM 

[027] 014 <D^m#mmm^mm<DM^x.n^ \c 



*5it5^f|58ffffi0-efe5o 

[028] B27ci< ^mimfflBi&mmoMi&JM 

[02 9] B28CK ^#:*aEi«SB»»itX|g 

[030] 0 2 9 im< ¥m#$mm&&m<?>wgzM. 

f^*JltS®SB»fffilllT?*>So 

[031] 0 3 0 diK ¥«#:*a[Hl^SB»K®XS 
f Kts it 5 ^g|$®rffi0 5 „ 

[03 2] g31Ki< ¥*tf&WIIIJ&£e0>5ijgXg 

[03 3] g32Ki< ^#*fi«Slg®M:£XS 

[034] 0 3 3 im < ^»fr*«0KSB»®itXm 

[03 5] 0 3 4 djR < ^«fr*«0KSB»®itXm 
f l=:*3 it 5 ^SBfffi0 5 o 

[03 6] 0 3 5 fcjR < ¥9Tft£«liI8&giI©$*3£Xg 

f l=i*3 it 5 ^SBfffi0 TS» 5 „ 
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